(S1) Synthesis
All reactions and handling of reagents were performed under an atmosphere of dry nitrogen or argon using standard Schlenk techniques or a glove box where the O 2 and H 2 O levels were usually kept below 1 ppm. Ligand L 1 : and L:SiCl 2 were prepared according to literature methods. [S1,S2] Solvents were purified with the M-Braun solvent drying system. Solution NMR spectra were recorded on Bruker Avance 200, Bruker Avance 300, and Bruker Avance 500 MHz NMR spectrometers. Deuterated NMR solvent C 6 D 6 was dried by stirring for 2 days over Na/K alloy followed by distillation in vacuum and degassed. EI-MS spectra were obtained with a Finnigan MAT 8230 or a Varian MAT CH5 instrument (70 eV) by EI-MS methods. Elemental analyses were performed by the Analytisches Labor des Instituts für Anorganische Chemie der Universität Göttingen. Melting points were measured in sealed glass tubes on a Büchi B-540 melting point apparatus.
Synthesis of polymorph II of L 1 : 2 SiCl 2 (2): A molar mixture (3:1) of L 1 : (6 mmol) and L:SiCl 2 (1) (2 mmol) was given into a 50 mL round bottom flask. After addition of THF (10 mL) at room temperature to the colorless mixture, an immediate color change to dark blue was observed. Stirring continued for two to five minutes and microcrystalline blue-black crystals of 2 were formed. From the filtrate dark blue-black blocks of 2 were grown after storing the solution for one week in a freezer. 143.3, 127.5, 127.1, 125.5, 124.1, 73.5, 67.7, 58.4, 30.2, 29.1, 28.5, 27.7, 27.3, 26.3, 26.0, 25.4, 25.1; 29 Si NMR (δ ppm) 4.13.
Synthesis of L 1 : 2 SiCl 2 (2) enriched with polymorph I: The reaction mixture of L:SiCl 2 (1) (488 mg, 1 mmol) and L 1 : (855 mg, 3 mmol) in 1:3 molar ratio in THF (5 mL) at room temperature turns immediately to a drak blue solution which was stirred for 2-3 minutes. This solution was stored at 0 °C in a freezer. After two days very small dark blue-black crystals were obtained. Then this small amount of mall dark blue-black crystals was seperated by carefully turning the flask horrizonetally. After 7-10 days blue blocks of 2 enriched with polymorph I were obtained. NMR data is identical as obtained for polymorph II. Melting point 167-168 °C, decomposition point 172-173 °C.
3 Figure S1 . 1 H spectra of compound 2 in C 6 D 6 .
Figure S2.
13 C spectra of compound 2 in C 6 D 6 . Figure S3 . 29 Si spectra of compound 2 in THF-d 8 .
Synthesis of 3:
After the separation crystals of 2 through filtration, the filtrate was dried and extracted with n-hexane (30 mL) and the resulting volume was reduced to 5-7 mL which produced colorless crystals of 3.
Alternative synthesis of 3: When the mixture of 2 and L: was reacted in THF-d 8 in molar ratios of 1:1 and 1:2 it produces 3 after a week. For the former ratio 50% conversion into 3 and for latter complete conversion were observed in the NMR tube.
1 H (298 °C, C 6 D 6 , δ ppm, 300. CMe 2 ); 13 C (δ ppm): 220.0 (C), 151.6, 148.1, 147.1, 146.7, 146.0, 143.6, 139.2, 138.7, 137.7, 128.9, 128.6, 128.3, 127.6, 127.0, 125.8, 124.4, 124.1, 124.1, 123.7, 123.1, 121.6, 73.0, 67.7, 63.5, 59.9, 43.6, 33.2, 31.9, 30.4, 29.6, 29.3, 28.5, 28.4, 27.95, 27.93, 27.9, 27.0, 25.7, 25.5, 25.4, 24.9, 24.7, 23.8, 23.1, 21.8, 20.0; EI MS 673.53 .
Compound 3 plausibly resulted from the C-H activation of one of the ring protons imidazole carbene by CAAC carbene. To prove that, an independent reaction of L: and L 1 : in benzene was carried out which does not produce 3. Thus it could be proposed that the compound 2 reacts with L: to produce L 2 (3) as shown in Scheme S2.
Scheme S1. The reaction between L: with L 1 : does not produce L 3 : (3).
Scheme S2.
Proposed reaction for the formation of L 2 : ( 3).
(S2) UV-visible spectroscopy Figure S1 . UV-visible spectrum of compound 2 in n-hexane (of 3.36 mM solution). The molar extinction coefficient ε = 10411 L mol −1 cm −1 .
(S3) Magnetic Measurements
Magnetic susceptibility measurements. Temperature-dependent magnetic susceptibility measurements on compound 2 were carried out with a Quantum-Design MPMS-XL-5 SQUID magnetometer equipped with a 5 Tesla magnet in the range from 295 to 2.0 K at a magnetic field of 0.5 T. The powdered sample was contained in a gel bucket and fixed in a non-magnetic sample holder. Each raw data file for the measured magnetic moment was corrected for the diamagnetic contribution of the sample holder and the gel bucket.
The molar susceptibility data were corrected for the diamagnetic contribution. Both the samples were prepared under an atmosphere of dry nitrogen using standard Schlenk techniques or a glove box where the O 2 and H 2 O levels were usually kept below 1 ppm.
Temperature-independent paramagnetism (TIP) and a Curie-behaved paramagnetic contribution (PI) with spin S = 1/2 were included according to χ calc = (1 − PI)·χ + PI·χ mono + TIP. [S3] (a) Magnetic measurement was performed on 29.0 mg powder sample of polymorph II of 2 which was synthesized at room temperature in 1:2 molar ratio of 1 and L 1 :. Paramagnetic contribution was found to be 0.9 % using above equation suggesting 0.45 % of polymorph I as a paramagnetic component. 8
Since Cu II ion has S = 1/2 spin thus some hetero atom bridged Cu II 2 X (X = O 2-, Cl -etc.) is taken as an example for comparison. [S4] These kinds of complexes were well studied in the literature. Generally metal ions with unpaired spins have d-orbitals which are more diffused around the nuclei and they couple (and/or super exchange) It is less likely to think of the same compound with two spins (two S = 1/2), the conformer is very strongly antiferromagnetically coupled (S eff = 0) and the other one very ferromagnetically coupled (S eff = 1). Thus, slight perturbation can cause two spins to couple very weakly while one is strongly antiferromagnetically coupled. Thus polymorph I can be compared with the weakly coupled Cu II 2 X dimer. For this kind of compound magnetic behaviour is usually like a paramagnetic sample.
Observation: When the powdered samples of polymorph II and samples of enriched with polymorph I are exposed to air after the magnetic measurements, major amount of the powder turned colorless in 2-3 days and 30 minutes respectively.
(S4) EPR spectroscopy
Continuous-wave (CW) EPR spectra were recorded at X-band microwave frequencies (9 GHz) using a Bruker ElexSys E500 spectrometer with a Bruker SuperX CW bridge. The spectrometer was equipped with the Bruker SHQ rectangular microwave cavity (Bruker 4122SHQ) and a helium flow cryostat (Oxford Instruments) for low temperature experiments.
The sample used for recording the EPR spectra of Figures S1 to S7 which was prepared from the reaction of L:SiCl 2 (1) and L 1 : in 1:3 molar ratio at room temperature and separated by filtration followed by washing with cold THF. On our course to the X-ray structure determination we found that this crystal contains polymorph-II as major component and polymorph-I as minor component. EPR spectra recorded on crystals enriched with polymorph-I as major component showed similar results when ten to fifteen times more diluted solutions were used. More concentrated solutions produced unresolved EPR spectra. Polymorph II of compound 2 has diamagnetic close-shell spin ground in the temperature range of 2-300 K. Thus polymorph II is EPR silent but polymorph I is EPR active. Polymorph I (magnetic) is weakly coupled and susceptibility slightly increases below 100 K indicating weak coupling between two radical centers.
The X-band EPR spectrum on a powdered sample of polymorph I of 2 at room temperature shows a broad resonance close to g = 2.0035 which splits into hyperfine signals upon lowering the power ( Figure S1 , Supporting Information). However, an unresolved multiplet was observed with the same g value of a 5 mM solution of polymorph I of 2 in C 6 D 6 , which was further resolved into a sextet upon dilution to a 0.1 mM concentration ( Figure S1 ). This pattern suggests that the splitting is due to the nitrogen hyperfine coupling (nuclear spin I = 1). The sextet might result from a dipole-dipole interaction of two coupled radicals and their hyperfine interaction with the closest 14 N neighbour nuclei, respectively. The data of the EPR spectrum of polymorph I of 2 given in Figure S1 can be fitted with the use of the EasySpin simulation package [S6] considering two different models (see Figures S1 and S7 ). The calculated distance between the two unpaired electrons, following a simple dipole-dipole approximation, [S7] produced ~15 Å (assuming D = 24.5 MHz), which is far from the C1-C21 distance of 3.25 Å found in the X-ray structure. The failure of point-dipole approximation for 2 might be due to delocalization of the electron density. [S7] The dipolar interaction is not completely averaged in the solution under investigation. The isotropic part of the hyperfine tensor, a (α-14 N), was determined to 5.7 G (16 MHz), which is in agreement with values for similar pyridine derivatives known from the literature. [S8] The EPR spectrum of a powdered sample of 2 exhibits satellite lines with likely anisotropic hyperfine interactions, which were assigned to the coupling with the central α-29 Siisotope and the neighbour 13 C-isotope, respectively ( Figure S3 ). Double integrals of the satellite lines are in a reasonable agreement with the natural abundance of the magnetic isotopes (4.68% and 1.07% for
29
Si and 13 C, respectively). These satellites were observed only in solid state not in solution. This might be due to the slight differences between molecules in solid and solution phase. However, both the satellites were not observed in the solid measured with low power ( Figure S2 ). The α(α-29 Si) of 140 G is far larger than the values of typical persilyl-substituted silyl radicals (55.6−62.8 G).
[S9] An a(α-
Si) of about 193 G was reported for the trialkylsubstituted silyl radical with a pyramidal geometry.
[S10] The observed characteristic splitting pattern indicates the presence of a hyperfine interaction of the unpaired electrons with the nitrogen nuclei of each carbene (L 1 :). The half field ∆m s = ±2 forbidden transition was not observed neither in the solid state nor in solution of polymorph I of 2, which excludes a genuine triplet state of polymorph I of 2 which might be due to weak magnetic interactions. Roques et al. [S11] reported the exchange in silole-bridged biradicals and most of the compounds show ∆m s = ±2 forbidden transition (characteristic of triplet) . The half-field signal is not observed for 7a [S11] and 12 [S11] of this report even when large signal amplification and high concentrations are used. The magnetic susceptibility measurements showed that more than 50% of molecules of 7a and 12 are in singlet ground states (0.36 cm 3 K mol -1 (7a) and 0.35 cm 3 K mol -1 (12) at room temperature). Similar situation is faced for compound 2. [S11] EPR spectrum recorded in frozen 10 solution at 200 K of compound 2 shows loss of hyperfine coupling (signal broadening, Figure S6 ) like that reported for compounds 7a and 12 at 4 K.
[S11]
Figure S1. X-band EPR spectrum of 0.1 mM C 6 D 6 solution of 2 at 298 K (ν µW = 9.3921 GHz, B mod = 0.5 G at 100 kHz) together with the simulated spectrum based on the fitting parameters given in the text (simulation model with two S eff = 1/2).
EPR intensity vs 1/T plot of polymorph I of 2 follows a straight line (see Figure S4 ). In the solid state the EPR intensities of 2 decrease with decreasing temperature. However the solution of 2 shows abrupt and inconsistent (300 K to 25 K) when the solution was cooled from room temperature to 4.3 K. But it is steady when wormed from 4.3 K to 100 K. EPR intensity does not appreciably change much above 100 K to room temperature which is consistent with our magnetic susceptibility from 300-2K. Rajca et al. [S12] have described the same problem when they measured the solvent specific susceptibility in solution and stated they are consistent when cooled steadily at a fixed cooling rate and waiting at low temperatures for a long time. There is some similarities between reported 1,3-phenylene-based bis(aminoxyl) biradical and our compound 2. [S12] Thus, bistability between two polymorphs of 2 are also expected in solution but their interconversion is not clearly observed. EPR intensity of the reported biradical [S12] is also scattered. Figure S2 . X-band EPR spectra of the powdered solid sample of 2 recorded at room temperature under high power (5dB) (left) with the applied microwave frequency of 9.8596 GHz and under low power (33 dB) (right) with the applied microwave frequency of 9.8589 GHz. This indicates the splitting due to dipole-dipole interactions between two electrons. Figure S5 . EPR spectra of 0.3 mM C 6 D 6 solution of 2 at different temperatures when cooled from 300-4.3 K (left) and wormed from 4.3-300 K (right). Vanishing of the hyperfine splitting indicates a broadening of the hyperfine lines due to anisotropy of the hf-tensor resolved in a frozen solution. Likewise, powder averaging over all possible orientations of the dipolar component of the inter spin interaction tensor in respect to the static magnetic field leads to the increase of the total spectrum width. Figure S6 . X-band EPR spectrum of 0.5 mM C 6 D 6 solution of 2 recorded at 200 K. Microwave frequencies were 9.3976 GHz.
The simulation of the EPR spectrum is ambiguous. The 6-line spectrum of 0.1 mM solution of 2 in C 6 D 6 can be simulated considering two different models: a) 2 weakly coupled electrons (two S eff = ½), each electron interacts with the closest 14 N nucleus. To fit the EPR spectrum, the magnetic dipolar (anisotropic) interaction must be included:
Simulation parameters for the fit (see Figure S1 of the main text) are:
The principal values of the electron-electron interaction tensor (which includes isotropic exchange, anisotropic exchange and anisotropic magnetic dipolar interactions) are: Here, the same isotropic g-value for both electrons was assumed: g(e 1, e 2 ) = 2.0035. b) Effective electron spin S eff = 1 (2 coupled electrons) which interacts with two 14 N nuclei:
Simulation parameters for the fit (see Figure S7 ) are:
S eff = 1, g = 2.0035, |D| = 24.5 MHz, |E| = 5.1 MHz.
the principal values of the hyperfine interaction are: Figure S7 . X-band EPR spectrum of 0.1 mM C 6 D 6 solution of 2 at 298 K (ν µW = 9.3921 GHz, B mod = 0.5 G at 100 kHz) together with the simulated spectrum based on the fitting parameters given in the text below. In this simulation S eff = 1 was assumed. This model, however, was not supported by spin echo nutation experiment at room temperature, which shows that the effective spin of 2 is close to 1/2 which is expected for a weakly coupled system (polymorph-I) at room temperature.
As additional measurements spin counting in solution and SQID magnetic susceptibility experiments have been carried out on polymorph-II of compound 2. It has been found that 0.45% contribution comes from polymorph-I as minor component (0.9 % paramagnetic contribution from magnetic susceptibility measurements, spin counting shows 0.42% molecules have two spins per molecule). The ratio of polymorph I/II slightly varies from batch to batch. The similar experiment on compound 2 crystallized at 0 °C in a freezer showed 16.4% (fitting magnetic susceptibility by given equation and calculated with two S = 1/2 spins; spin counting at room temperature shows 17.3% molecules have two spin per molecule) of molecules containing two unpaired electrons per molecule.
This shows a mixture of both phases. We were not able to obtain polymorph-I in a pure state. The crystallographic data given in this manuscript were recorded on a single crystal of 2 crystallized at 0 °C (polymorph-I). (see Single-crystal structural analysis).
(S5) Single-crystal structural analysis Table S1 . Crystal data and structure refinement for 2 and 3: The data collection for structure 2 was very challenging. Several data sets of different polymorphs were collected. The two first batches of crystals were not sensitive to air and did not need low temperature mounting (polymorph-II). The diffraction pattern showed additional spots due to a second species with a slightly different cell (a = 3522. . In a third approach, when the crystals (polymorph-I) were grown at 0 °C we again got crystals of the previous low temperature phase with only a very small amount of the high temperature phase, which could be ignored. The color of these crystals was a bit lighter blue than the other stable ones. All mentioned values refer to this data collection on the low temperature phase (polymorph-I). Figure S1 . Superposition of the crystal structures from the two polymorphs of 2. L 1 : 2 SiCl 2 (2), (L 1 : = :C(CH 2 )(CMe 2 ) 2 N-2,6-iPr 2 C 6 H 3 ). Figure S2 . Superposition of the crystal structures from the two polymorphs of 2. L 1 : 2 SiCl 2 (2) view along a-axes, (L 1 : = :C(CH 2 )(CMe 2 ) 2 N-2,6-iPr 2 C 6 H 3 ). Figure S3 . Superposition of the crystal structures from the two polymorphs of 2. L 1 : 2 SiCl 2 (2) view along c-axes, (L 1 : = :C(CH 2 )(CMe 2 ) 2 N-2,6-iPr 2 C 6 H 3 ).
Synthesis of X-ray quality crystals of 2, first batch: The reaction mixture of L:SiCl 2 (1) (488 mg, 1 mmol) and L 1 : (570 mg, 2 mmol) in 1:2 molar ratio in 10 mL THF at room temperature was stirred for 10 minutes to get a dark blue solution which was dried to get dark blue-black solid mass which was extracted with 30 mL n-hexane. Large dark blue-black crystals were grown under slow evporation of solvent in 1 hour.
Synthesis of X-
Synthesis of X-ray quality crystals of 2, third batch: The reaction mixture of L:SiCl 2 (1) (488 mg, 1 mmol) and L 1 : (570 mg, 2 mmol) in 1:2 molar ratio in 4 mL of THF at room temperature to get a drak blue solution which was stirred for 2-3 minutes. The solution was stored at 0 °C freezer. After two days very small dark blue-black crystals were obtained. Then this small amount of mall dark blueblack crystals were seperated by carefully turning the flask horrizonetally. After 7-10 days blue blocks of 2 were obtained.
Synthesis of X-ray quality crystals of 2, fourth batch: The reaction mixture of L:SiCl 2 (1) (488 mg, 1 mmol) and L 1 : (855 mg, 3 mmol) in 1:2 molar ratio in 5 mL of THF at room temperature to get a dark blue solution which was stirred for 2-3 minutes. The solution was stored at 0 °C in a freezer. After two days very small dark blue-black crystals were obtained. Then this small amount of mall dark blue-black crystals were seperated by carefully turning the flask horrizonetally. After 7-14 days blue blocks of 2 were obtained.
Polymorphs I and II do not differ in the molecular structural geometry nor in the arrangement in the cell but only in the distance of the different molecules relative to each other. However, due to the wide intermolecular distances any long-range interaction can be excluded in any case. Figure S4 . Molecular structure of L 1 : 2 SiCl 2 ( L 1 : = :C(CH 2 )(CMe 2 ) 2 N-2,6-iPr 2 C 6 H 3 ) (2) in the crystal. Anisotropic displacement parameters are depicted at the 50 % probability level. Cl(1)-Si (1) 206.62 (7) Cl ( The following ALERTS were generated. Each ALERT has the format test-name_ALERT_alert-type_alert-level. Click on the hyperlinks for more details of the test.
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